Migraine, its mechanism and etiology by Riley, W. C.
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1945
Migraine, its mechanism and
etiology
https://hdl.handle.net/2144/26050
Boston University
MIGRAINE 
ITS MECHANISM .AND ETIOLOGY. 
,J 
w tlc J'"Rileyc..// 
Boston University-
School of Medicine. 
. ' :-. ...._ 
--~ 
·J·, 
T -{··. 
/ 
_,.... 
-
4\ TABLE OF CONTENTS 
~----- Introduction • • • • • • l 
History • • • • • • 2 
~- Symptomatology 
l. Common migraine • • • • 4 
II. Opthalmic migraine • • • 7 
III. Other types • • • • • • 9 IV. P~chic equivalents • • • 12 
Incidence and relationships 
• • • • 
14 
/, Mechanism 
I. Pain mechanisms of the head • • 18 
II. Vasomotor changes in migraine • 22 
III. Scotomata • • • • • • • 28 
r C/ Etiology 
I. Toxic and metabolic factors • 30 
II. Organic factors 
• • • 32 III. Endocrine factors 
• • • • 33 IV. Allergic factors 
• • 39 v. Psychogenic factors 
• • • 44 
Sl.Unmary • • • • • • • • 53 
Bibliography 
INTRODUCTION 
What bodily discomfort,misery or symptom has harassed man for so 
many ages that he is prone to regard it as merely a manifestation of his 
functional activity? I believe that with a little thought most persons 
would answer headache. Moat of us are prone to regard headaches as 
transient though highly disagreeable events which are part of our normal 
way of life. Most clinicians will state that headache is probably the 
most cOliiD.on symptom or complaint which their patients present. In many 
clinics its incidence as a major complaint is often as high as 50%. (18) 
Among the headaches, migraine distinguished itself early in the history 
of man and his ills, by its overpowering pain, its constitutional and its 
p&yohic manifestations. Yet today, it still remains an enigma, surrounded 
by much of the superstition and folk lore which it has retained from the 
days of the earliest observers. 
It is for this reason that I feel a review of the literature concer-
ning migraine is appropriate. I have undertaken to discuss only the 
mechanism and etiology,.sinoe any discussion of the treatment of migraine 
would only direct attention again to the mechanism and cause of the attack. 
Moreover, therapies are as numerous as thedd.nrse,and multitudinous theories 
regarding iils causation. 
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HISTOR'i. 
Head pain was recogn~zed early qy the ancients and it is not im-
probable that migraine was one of the chief offenders. We find allusions 
to he~d pain even among the ancient Egyptian cultures as represented ~ 
trephined skulls and stone carvings indicating the painful workings of 
black magic in the heads of commoner and noble alike. It was not until 
the first century A.D., however. that a definite description of migraine 
was for.mulated by Aretaeus (70. 93). This Greek physician. author of 
a momentous work on acute and chronic diseases, descri~ed migraine as a 
specific entity. Calling it heteroorania, he distinguished it by "its 
onesidedness, its association with nausea, and its more or less regular 
recurrence, the crisis of pain being separated by intervals in which the 
patient was free from all discomfort." (70) Thus, Riley (70) in his 
distinguished work upon migraine describes the earliest allusion to the 
syndrome. Galen, fifty years later, modified the ter.m to hemicrania, and 
it then underwent a series of phonetic modifications by the Romans and the 
French, who proposed the present ter.m migraine.· ( 70) 
According to Riley and Vaughan, (70, 93), Galen showed the first in-
terest as to the etiology of the attack. He believed that disorders of 
-bodily functions produced various vapors and humours,among which black 
bile was the chief offender. These substances acted upon the brain ad-
versely producing the painful attack. Each major investigator from Galen's 
time to the present supported various theories regarding the mechanism and 
etiology. The viscera were early spoken of as being responsible for this 
because of the vomiting of bile preceding or during the attacks. And 
theories of hepatic dysfunction have been proposed even to the present 
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time. (20, 12) The bile bore the brunt o£ responsibility in most o£ the 
older works, and the older French literature contains many references to 
a duodenal type of migraine associated with disturbed hepatic function. (12) 
Lepois in 1618 proposed a meteorological theory in which irritating seroua 
effusions were produeed by westerly winds and approaching rain stor-ms. (7Q) 
A vascular causation was not proposed until Wepfer in 1726, "~lained the 
hemicranial irritation by a condition of stasis of the blood, relaxation o£ 
the vessels, and impeded resorbtion of fluid." (70) 
That migraine was an allergic manifestation was proposed by Trousseau 
in 1858. This famed French physician maintained that it was part of the 
asthmatic diatheses. This included hay fever, urticaria and gout. (93, 30) 
He was followed by Bruntou in 1885,who suggested that milk and eggs were 
the offending allergens. (93) That migraine was a sort of explosive "nerve 
stJor.m" was advocated by Li veing ( 70) in 187 3, and today, Alvarez ( 8, 7) in . 
his numerous articles still describes the attack as a "sort of nerve stor-m.• 
At the turn of the century, interest was centered in the presence of 
autogenous toxins derived from leukomaines or ptomaines. (93) These basic 
alkaloids, produced by bacterial or m~tabolic activity on tissue, were be-
lieved to circulate in the blood stream and produce a cerebral·edema which 
was responsible for the attack. Further impetus was given this theory by 
the finding of paraxanthine in the urine of migrainous patients by Bruntou. 
(93) Critchley, Auerbach, Spitzer and others supported various modifications 
of the theory of cerebral edema. (30, 106) Spitzer maintaining a transient 
stenosis of the foramen of Munro produced the cerebral edema and precipi-
. 
tated the attack. (30) 
-f'r-_ 
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SYMPrOMAX.OLOGY _ 
I. COMMON MIGRAINE 
Despite the variations in theories of causation, the recognition 
and definition of migraine has maintained itself quite clearly through-
out medical history. The recognition of the many variables in both the 
etiology and expression of the attack has been accepted, and it is now 
held that the disorder is a symptom complex of vague and perhaps multiple 
etiology, rather than a fixed disease entity. (18, 95, 70) In the pre-
sent day literature, various subgroups have been recognized and certain 
types of head pain have distinguished themselves apart from the con-
glomerate cephalgias characterizing the migraine of the older writers. 
Many of these have b~en shown to be specific disease entities with defi-
nite patho-physiological processes, and are either considered to be 
related to migraine by some common factor, or else to be entirely dis-
tinct in both cause and mechanism. 
Older texts included among migraine all types of periodic and re-
current headaches that were related to one of the following factors: 
familial origon; hemicrania; preceding aura; scotomata; nausea and vomi-
ting; constipation or diarrhea; urinary changes; chilliness; pallor or 
flushing; the attack lasting one to several hours followed by fatigue 
and depression. (18) The Diotionaire de Medicine by Deoaisne and 
Gorecki (19) in 1877 described migraine as "almost always a oonstitu-
tional disease, characterized by pain localized in frontal regions and 
on one side, and by various nervous disorders of the digestive functions. 
It is manifested by passing attacks which are most often periodic. It is 
often hereditary and coincides with a nervous temperament and is perhaps 
a manifestation of the gouty diathesis." (19) 
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Most investigators have proposed certain criteria which must be 
satisfied in order to make the diagnosis of migraine. Since migraine 
is imitated by many other conditions of known etiology and definite 
pathology, Von Storch maintains the diagnosis must first be one of 
exclusion of all organie factors which may provoke the attack. In 
addition to the factors related to the headache described by the older 
texts, Dan.nentaerg (18) and others (66) have set up five criteria which 
characterize true migraine. These are as follows: 
1. Periodicity with complete freedom from attacks during the 
interim. 
2. A positive family history of migraine or allergy. 
3. Prodromal symptoms and usually the presence of cortical sensory 
disturbances. 
4. Nausea and vomiting. 
5. Duration of attack longer than twelve hours. In addition, 
changes in taste and odor sensation,tinnitis, tingling, numb-
ness and dizziness may be present. 
He also states that if all the above criteria cannot be satisfied, it is 
atypical migraine. Other investigators only require two of the above 
factors to be present to make the diagnosis, provided that no organic 
basis can be found. In view of the specificity which ergotamine tartrate 
shows toward relieving the headache in migraine, it is often now used as 
a diagnostic test. (100) 
The prodromal period as described by various authors (70, 95, 56), 
maj vary from minutes to hours and is usually characterized by a feeling 
of malaise, fatigua and drowsiness. It is a period of diminislrlng 
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activity, and as such is a prodrome of the complete incapacitation pro-
duced by the hea~aohe. Disturbances of digestion, vasomotor changes, 
and nervous instability are common with the patient showing pallor or 
flushing, depression, restlessness or excitability and irritability. 
These periods preceding the actual headache are often filled with a 
sense of foreboding and anticipation of the attack. It is at this time 
that maximum benefit is attained by the utilization of various thera-
peutic measures. (17, 95) 
The headache as described by various authors (70, 56, 18, 95) is 
' \ \ 
usually onesided, although in 5o% of the cases as described by Critchl,y(l7), 
it may just be more intense on one side, and involve the entire head to a 
lesser degree. The pain may be localized over the frontal or temporal 
region in its early stages, but with continuance it may spread to the 
parietes, occiput and even the neck. Usually beginning as a dull, mono-
tonous throbbing sensation, it is insidious in outset, until at the height 
of the attack, it is described as a boring or crushing pain, throbbing and 
bursting in character as though produced by the strokes of a sledge or the 
pressure of a vioe. Hyperaesthesia& and paraes~esias may be present and 
involve portions of the soalp or faoe. 
t ~lgestive disturbances usually begin as anorexia in the prodromal 
period to culminate in nausea and vomiting either just before or during 
the headache. The emesis is often prolonged and the vomiting of bile may 
continue long after the stomach has emptied itself. (70, 56, 17). Various 
investigators give the inoidenoe of nausea and vomiting as varying between 
15-50%. (89, 18, 8, 56) Disturbances of hepatic function with the pre-
sence of a slight icterus have been described. (17) In addition to the 
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digestive disturbance, Riley (70) calls attention to changes in other 
5,1stems. Patients often exhibiting tachycardia and palpitation• loosen-
ing of the bowels and marked frequency of urination especially toward 
the ter-mination of the attack occur in many cases. (89) Sensory changes 
are manifested by tinnit'ils, by numbness and tingling in various parts of 
the body often associated with complete anesthesia, and by olfactory, 
gustatory and visual changes. The latter constitute a most interesting 
and quite common phenomena, and as such will be described in greater de-
tail below. Cerebellar dysfunction as evidenced by vertigo and incoordin-
ation, and frontal lobe symptoms of memory impair.ment, incoherence and 
confusion are described. (70, 17) That the above changes in the physio-
logy and personality of the individual are psychic manifestations is quite 
probable, as many authors have shown a tendency to hysteria and minor neur-
oses in the migrainous individual. (89, 90, 79, 44) 
II. OPTHALMIC MIGRAINE 
The presence of visual disturbances preceeding or during the migrain-
ous headache is a fairly common occurrence. Critchley (17), Palmer (56) 
and others give the incidence as about 20%. The visual phenomena are so 
striking, and constitute such a clear cut entity that they have come to 
be considered as one of the characteristic and outstanding features. Yet 
in strict parlance, the visual phenomena modify ordinary or common migraine 
as described above into a definite ~drome, that of opthalmic migraine. (70) 
The visual disturbances as described b~r many writers ar~ s.s follows: (11, 
X 38, 78, 70, 56). Single or multiple areas of black or shining spots occur in 
one portion of the visual field in one or both eyes and gradually fuse into a 
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single scotoma. This blind spot either is stationary or moves about and 
through it will pass variously formed and colored objects consisting of 
abstract designs in form and color. The objects are usually deseribed by 
the patients as zig-zag or wavy lines, crosses or spots floating about in 
' shimmering haze. The objects have received the name of "fortification 
figures" because of their almost constant resemblance to the criss-crossed 
• structures used to fortify medieval castles. These multicolored designs, 
usually red or green, gradually become indistinct and undulate in rippling 
patterns as though they were being viewed at a distance through the sh~­
mering air of the desert, or as though they were underwater objects, dis-
torted in color and form by the wave motion of the fluid above them. Again. 
the crossed ties and parallel rails of a railway track dis~ed in the 
distance by rising hot air are suggested to many. The fortification spectra 
may gradually fade and the scintillating scotomata slowly resolve themselves 
into a localized positive scotoma producing complete amaurosis for either a 
portion or the whole of a visual field. In these oases of hemianopsia the 
headache is usually on the controlateral side. (70) Or complete bilat-
eral scotomata gradually becoming negative and then resolving themselves 
may end the disturbance • 
• 
It is interesting I believe to note that in only isolated and ex-
ceedingly rare oases do the various fortification figures depart tram 
their abstract nature and assume shapes or colorings which have a personal 
relationship to the individual. In one case the patient described the 
figures as white scotty dogs of various sizes floating upon a greenish 
black background. (59) Mitohell (46) quotes a case wherein the patient 
saw a tiny dwarf in the distance who, gradually approaching, became 
larger and larger until giant size, struck him on the head with his lance. 
Whereupon the patient lost oonoiousness and had a ooUYUlsive seizure. 
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That these visual hallucinations appear so rarely to migrainous patients 
is surprising, since the psychic makeup of the individual is in so many 
cases ideal for their presence. Riley (71) states that the occurrence of 
visual hallucinosis in children with migraine is almost uniformly present. 
The visual symptoms were quite variable,but enough to characterize the 
attack as opthalmic. Children's descriptions of the visual phenomena are 
especially vivid and are given in greater detail than in adults. In one 
of his child patients, the visual hallucinations were quite_terrifying with 
animals and people appearing upside down. Since the opthalmic type of 
migraine is present in most children's cases, while simple migraine is pre-
dominant in adults, he feels there is justification to believe that when 
migraine appears in childhood it will most likely be opthalmic in type. 
After the migraine attack which often ceases suddenly, the patient 
may experience an immediate sense of well being and euphoria. In other 
oases, a period of depression and sleep terminate the syndrome. (70) 
-
Diuresis may occur as a sequel as in many cases, and is a factor which 
~ investigators recognize in their theories of causation. (11, 35, 60, 
61) 
III. OTHER TYPES 
Various attempts at a general classification and over extension 
ot the syndrome past its clinical boundaries have been attempted; but it 
must be remembered that similar disease manifestations may exist upon 
diverse pathological foundations. (70) Thus the so called facioplegio form 
of migraine wherein there is facial weakness or palseis, and parasthesias 
of taste, touch and smell in conjunction with a migrainous form of headache 
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may really be one of the many forms of faoial neuralgia with or without a 
concomitant true migraine. Riley (70) in a review of oases of facioplegic 
migraine questions the relationship between the facial pal~ and the 
migrainous headach~ and cautions that the probability of coincidence is 
naturally going to be high in dealing with a disorder of such high fre-
quency as migraine. 
Another form is an opthalmoplegic type wherein paralysis of one or 
more extra-ocular nerves is present, often associated with dysfunction of 
the ciliary apparatus and changes in laas curvature. (70) Kennedy des-
cribes these symptoms as due to a pressure neuritis. (35) Other investi-
gators have shown definite pathological changes as responsible for-the 
attack. That these attacks are related to true migraine is held dubious.~70) 
An abdominal type of migraine has been described qy Bollaok, (64) Bassao 
\13) and others. (17) In this type, crisis of severe abdominal pain occur-
ring without apparent pathology to account for it, are substituted for the 
headache. The pain may be present with or without the characteristic mi-
graine complex. Persistent vomiting of food may lead to dehydration and 
acidosis. (17) 
Psychic disturbances in association with migrainous headaches are 
common enough to have merited attention and separation into a distinct 
type, that of psychic migraine. Moersch (48) states that Hall in 1849 and 
Liveing in 1873 drew attention to the presence of emotional and personality 
factors in "sick headache". Psychic disturbances are found according to 
Moersch (48) in 15-26% of migrainous patients and starting as cyclic 
vomiting in infancy proceed as impulsive acts and nightmares through 
childhood and adolescence to become migraine depressions in later life. 
He states the main types of psychic disturbances were mental and pltysical 
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depression, dullness, fatigue, anxiety and distress. Changes during th~ 
prodromal period consisted of dullness and ~pathy~ of mood, confusion,, 
incoherence and periods of amnesia. He further classified the prodromal 
changes in mood as the excited and depressed types. Psychic phenomena 
associated with the attack according to Moersch (48) consist mainly of 
exhaustion, soliUlolence and confusion with behavior diSturbances most com-
mon during childhood. Changes in personality characterized by fluctu-
ations in affect and behavior are the most common. Wolf and Wolff (101) 
describe a patient with inter.mittent fever associated with migraine of 
twelve years duration, for which no pathology could be found. Believing 
it to be pB,Ychogenic, it was resolved under psychotherapy. The visual 
hallucination involvint the dwarf as described above by Mitchell (46) is 
a typical psychic manifestation. He also describes olfactory hallucina-
tions wherein the subject always smalled the odor of violets during an 
attack. A transitory mania similar to that found in epilepsy may be pre-
sent and often the borderline between migraine and epilepsy of the 
"petit mal" type is difficult to define. (41, 48) In children a migraine-
epilepsy complex may occur, with migraine later being replaced by epilepsy. 
(41, 48) This interchangeability suggests to Moersch (48) the question, 
"Can migraine be epilepsy without convulsions?" Sinoe "petit mal" states 
are often seen with migraine and psychic manifestations such as halluci-
nations are common to eaoh, the possibility of a similar groundwork with 
frank migraine and epilepsy standing as distinct entities with the less 
marked forms of both merging ~nto eaoh other is a possibility which should 
not be overlooked. It would be interesting, I feel, to ascertain the 
significance of a free association test such as the Rorschach upon the 
) 
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migrainous individual before, during and after the attack. If hysteria 
and neuratic states manifest themselves to any great extent during the 
attack, one might ask why the personal relationship is so lacking in the 
visual phenomena. 
IV. PSYCHIC EQUIVALENTS 
At this point, one should define psychic equivalents and discuss 
them apart from the psychic type of migraine as described above, wherein 
various degrees of mild psychopathology occur in conjunction with the 
typica prodromal symptoms and headache of simple migraine. The border-
line b een psychic migraine and psychic equivalents is admittedly 
slight and seems to depend upon the replacement of the typical migraine 
attack y various psychic disturbances of a transitory nature. (17, 48, 
10, 79 Moersch (48) defines it as a mental state of equal significance 
with t to headache which may be replaced by the psychic 
manife 
that p 
such a 
ations~ but is often concomitant with it. He further states 
ohio equivalents are comparable to other equivalents in migraine 
the abdominal crisis found in the abdominal type of migraine as 
described above. 
Slight and Morrison (79) and Trowbridge (90) concur with Moersch on 
the existence of psychic ~quivalents. They hold that the equivalent, of 
episodic or continuous nature and of var.ying psychic or organic symptoma-
tology, and without organic cause, may either replace or alternate with 
the migrainous attacks. The term would also cover those states which re-
place the usual migraine attack for prolonged periods. In one report (73), 
migraine equivalents were found to be present in 50% of 169 cases. (79) 
~. 
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Depression, eccentricities, failure of memory, visual aura, olfactory 
hallucinations and automatisms were connnon, while hysteria such as deja 
vue and dual personality states, and e<'bsessive-compulsive psychouu~d.S:> 
were reported. (48) Trowbridge, (73) however, found his patients to be 
free from schizoid or hysterical episodes. Nielsen, (52) feels that to 
be considered as such, the psychic equivalent should be of short duration, 
never over two days. The attack should not lead to unconsciousness, nor 
should it lead to progressive deterioration, and the patient should be 
free from such atta?ks and psychologically normal during their interim. 
A definite pathophysiology is postulated for them by Nielsen and Ingham 
(53) which will be described later. 
The differentiation of the psychic equivalent from the psychic type 
of migraine seems to this writer to be somewhat arbitrary and perhaps 
superfluous. Whether the difference is quantitative and depends only upon 
lack of the characteristic cephalgia with retention of the other symptoms, 
or qualitative in respect to kini of psychic symptomatology is not too 
clear. One might ask the question, "Is not the psychic equivalent but 
psychic migraine without the characteristic headache?" In so vague a 
~ptom complex as migraine, the creation of ill-defined multiples from 
a si~gle concept may lead only to confusion. Since the psychic manifesta-
tions which are known to occur in the typical migraine attack are so similar 
and in so many cases duplicate those found in the psychic equivalents, I 
wonder if the presence or absence of the typical headache is sufficient 
grounds to justify the addition of another vague concept to the already too 
confusing picture of migraine. 
In summarizing the clinical picture which migraine presents, I feel 
that if one accepts the observations of the various writers who have ob-
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served migrainous patilmts with ther divers syptoms, it is obvious that 
this symptom-complex, vague and indefinite, is capable of simulating a 
host of organic and functional disorders. Torraine and Draper (89) 
believe that migraine, with its clinical composite of visual aura, head-
ache, gastro-intestinal changes, sweating and prostration; and its 
transient though definite psychopathology, is more than just headache. 
"It is a sudden throwing out of order on a vast scale, of certain unknown 
and exceedingly delicate balances within the domain of the central and 
sympathetic nervous systems and the endocrine glands. 11 (89) 
INCIDENCE AND RELATIONSHIPS 
The incidence of migraine and its correlation with many conditions 
both pathological and normal have be~n considered by many. It appears most 
commonly in the 20-30 year age group. (70) Bassa~ (13) and Vaughan (94) 
in separate reports agree that the majority of oases have their onset 
before sixteen years of age, Vaughan stating that 85% of his oases had 
the onset of the attack before the age of 20. The age distribution is 
exceedingly wide. Moehlig (47) in a study of 100 oases gives the ages 
as ranging from 9-72 years, while Riley (70) states that migraine has 
been seen in infants as early as the second year. 
The sex incidence in migraine varies among the different investi-
gators. Most agree that it is 1.5-3 times more common in the female. 
(47, 13, 70) Allan (4) questions this, however, and feels that the 
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higher incidence in women as seen among clinicians is due mainly to the 
fact that in the female the attack is more intense and consequently she 
seeks medical aid more often. In a questionaire which he sent to men and 
women, he round an incidence or 54% and 53%, respectively. A factor 
which I feel may contribute to the supposed greater incidence among 
women is that most female migrainous patients have more time to think or 
their problems during their day than the male, who involved in his occu-
pation is more likely to disregard the discomfort as much as possible and 
thus seek medical aid to a lesser degree. 
Heredity as a factor has received a great deal of attention. That 
there is a definite familial history has been positively shown by most 
investigators, the incidence ranging from 39-82%. (47, 70, 89) This 
hereditary factor Riley (70) describes as an inborn predisposition to 
pathological neurom~bdliJ.: processes. Others prppose an inherited 
constitutional factor comprising psycho-physiological as well as mor-
phological variants which are consistent enough to be described as an 
inherited migrainous physiq~e. (17, 81, 89, 23) This idea has much in 
connnon with the "migrainous diathesis" or the older writers. 
That the tendency is inherited chiefly from the maternal side has 
been stressed by Flatau, (26) Allan, (2), Trowbridge, (90) and many 
others, (13, 89) Trowbridge claiming transmission by a recessive character 
according to MendeltQn laws. Allan,(2) in an attempt to verify this,de-
veloped percentages or incidence based on knOlVll Mendeli~n Cvncepts or 
inheritance and concluded that migraine in the general population showed a 
close correlation with the figures he obtained using migraine as a dominant 
unit. It is important to state that he used 60% in his calculations for 
the incidence of migraine in the general population. Needless to say, this 
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high incidence is not accepted by others. At this rate, migraine would 
be more common than the common cold. The families from which migraine 
springs have the averag& picture of health and show no striking systemic 
weakness. (70, 89) The report by Bassao of 270 cases indicates that a 
maternal history of migraine is almost five times more common than a 
paternal history. (13) 
Epilepsy and migraine have long been considered to have a common 
factor as suggested by Moersch (48) above. There is an abundance of 
statistical evidence to justify this belief which is opposed by equally 
solid arguments against the relationship. Whether there is a common 
etiological factor will be discussed later. At this point, however, I 
wish to point out the incidence of migraine and epilepsy in the same 
- / 
family. It has been shown that only a small percentage of cases of epi-
lepsy occur in the families of migrainous patients, whereas a large per-
cent of migraine is found in families of epileptics. (13) Bassao (13) 
found only two epileptics in 270 cases of migraine, but 56 cases of mi-
graine in 200 epileptics; '~Similarly, Eoly (23) found migraine in the 
families of 61% of epileptics,while epilepsy was familial in only 6% of 
migrainous patients, and in 14% of the epileptics. This certainly indi-
cates that migraine occurs more frequently in the families of epileptics 
than does epilepsy. (70) Palmer (56) disagrees with the above findings, 
however, and could find no greater incidence of migraine among epileptios 
than among the general population. 
An allergenic history in the families of migraine patients is present 
in high incidence and has been depended upon by the allergists in support 
of theories concerning the etiology of the syndrome. The proponents of 
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allergy as a basis for the attack point out that a definite familial 
allergy may be present in as much as 82% of the oases. (75, 94) That 
this is a significant peroe~tage one must admit, but it must be re-
membered that allergies are present to a great extent in those per-
sons showing nervous instability, especially as regards to~omotor 
and emotional equilibrium. Therefore, to assume from the statistical 
data as presented by them that allergy is the basis for migraine is 
ignoring the fact that in these cases a ~t@ol.iei. p:z:ee6A> may be 
the basis.for both. Related to the incidence of allergy in migrainous 
families, according to Atkinson (10), is Meni~re's syndrome. He found 
22 cases of classical migraine in 108 cases of Meniere's Syndrome, and 
suggests allergy as a common factor. 
Proper evaluation or the evidence concer.Ding the incidence leads 
one, I feel, to the decision that the variability in age is certainly 
~~ but a higher incidence is round in the third decade. That the 
condition is found more often in the female seems unlikely in spite of 
the popular conception to that effect. That a definite hereditary 
transmission exists is debatable. One must remember that the high 
family incidenoe,which does seem to rest on sound evidence, may depend 
upon a situational factor to a great extent. Until we can divorce 
heredity and environment from each other, a familial incidence is all 
we can imply. Moreover, the belief in a materu.l transmission in the 
inheritance is questionable tor the same reason that Allen (4) points 
out in connection with the sex incidence. It is plausible that it a 
greater number or women call attention to their attacks because or the 
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pain rather than true i~cidence, then it is also likely that knowledge of 
migraine in his ancestors would come to the patient through the maternal 
rather than the paternal s~de of the family. The evidence from competent 
observors implies a definite familial incidence among migraine epileptic 
families, but this as well as the allergic incidence must be accepted 
without commitment as to a common etiology. 
PAIN MEOHANISJS OF THE HEAD 
The knowledge of pain mechanisms in the head are essential to a 
proper evaluation of the various attempts to exp!ain the headache in 
migraine. Neurosurgeons have contributed much to this knowledge by their 
observations on patients undergoing cranial operations with local anes-
thesia. {68) Ray' and Wolff (68} and Adams (1) list the following pain 
sensitive cranial structures: "1.) the skin, subcutaneous tissues, 
muscles, arteries and periosteum of skull; 2.) the delicate structures 
of the eye, ear and nasal cavity; 3.) the intra-cranial venous sinuses 
and their tributary veins; 4.) parts of the dura at the base of the 
brain and the arteries within the dura and the pia-arachnoid; 5.) the 
trigemina~ glossopharyngea~and vagus nerves and the first three cervical 
nerves. The bo~ skull, much of the pia-arachnoid, most of the dura, the 
choroid plexi and the ependymal lining of the ventricles, and the paren-
chyma of the brain are insensitive. 11 The sensary innervation of the extra 
cranial structures in 1.) above is through the trigeminal and the first 
( 
three cervical nerves and the visceral atferents surrounding the arteries 
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of the scalp. (18) 
The intra cranial structures which are pain sensitive~ ie. the dura 
and its arteries, the venous sinuses and their tributaries, and the 
lrigeminal,glossopharyngeal and vagus and first three cervical nerves 
have their sensery innervation through the trigeminal nerves for 
structures in the anterio~ two-thirds of the skull. arid the glossopharyngeal, 
vagus and first three cervical nerves -f~r structures in the posterior 
third. (1) Wolff (103, 68) modifies this by stating that intracranial 
structures on or above the superior surface of the tentorium cerebelli are 
innervated by the trigeminal nerv, and when adequately stimulated produce 
pain over an area anterior to a line through the ears. Similarly, stimu-
lation of intracrani~structures below the tentorium cerebelli produce pain 
which is posterior to the ears, and which is mediated by the glossopharyn-
geal, vagus and first three cervical nerves. That the sympathetic fibers 
of the internal carotid and vertebral arteries mediate sensation is sug-
gested by Danne~~erg (18) who states that they are present around the walls 
of the pial blood vessels, especially the afferent and efferent vessels of 
the choroid plexii. HAy and Wolff (68) question this, however, and sug-
gest that the intracranial vessels have t&eir sensary innervation thnee 
various cranial nerves. Moreover, they were unable to show that the choroid 
plexii were sensitive to pain. The fifth, ninth and tenth cranial and first 
three cervical nerves send their sensary impulses by way of secondary sensery 
neurons in the brain stem to the sensary cortex in the parietal lobe. (1) 
The referral of pain to the head from other parts of the body is de-
batable. Weiss and English (98) state that stimulation of end organs in 
~he abdominal and thoracic viscera produce sensory impulses which are 
carried via the vagus to the meduala and there connect with neurons of 
( 
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the tr.agemiaal nerve to produce the sensation of pain over its area 
ot distribution. Others (1, 68, 103) disagree with this, however, and 
believe that referred pain does not exist over the headi or at least 
is exceedingly rare. 
The adequate stimulus for pain from the intracranial structures and 
extraoranial arteries has been shown by Wolf£ (103) and Ray (68) to be 
one of the following mechanisms: 
"(1) Traction on the veins that pass to the venous sinuses tram the 
surface o£ the brain and displacement of the great venous 
sinuses. 
(2) Traction on the middle meningeal artery. 
(3) Traction on the larger arteries at the base o£ the brain and 
their branches. 
( 4) Distention and. dilation of intracranial and extracranial arteries. 
(5) Inflammation in or about any o£ the pain sensitive structures o£ 
the head. 
(6) Direct pressure by tumors on the cranial and cervical nerves con-
taining many pain afferent fibers from the head." 
Parry, in 1792, first observed that compression of the common carotid 
-
artery relieved the pain in migraine. (63) Other observers subsequently 
noted the same, and Hare (31) suggested, in 1905, that stretching the coats 
.:(>.<-
of the exterior carotid or its adjacent tissue could produce the pain in 
migraine. These observations kindled interest in the pain derived from 
arteries both intracranial and extracranial as being related to migraine. 
Cushing, in 1906, stated that "most headaches are of du-,a.l origin." ( 65) 
He thus directed attention away from the idea ot pain derived from the 
cranial vasculature, in favor ot the dura as the source, and it was 
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believed that any sensation arising in association with the cranial vas-
culature was derived not from the vessels themselves, but from the sur-
rounding dura. This concept has been held up to the last few years and 
without experimental evidence, various authors have theorized on the pain 
mechanism in migraine, using it as their basic hypothesis. Ray and Wol£f, 
(68, 103) however, have challenged this concept and have presented enough 
sound evidence for the vascular origin of the pain in migraine that the 
dural theory must be discarded. Ray and Wolff (68) present their obser-
vations made on 30 subjects undergoing cranial operations with local 
anesthesia. Their conclusions were: (l) All of the vasculature of the 
scalp was sensitive to pain stimuii in the for.m of faradic current. 
Burning, stretching or distending produced the sensation of pain when 
applied to the main trunks of all branches of the external carotid and 
the extra cranial portions of the internal carotid arteries. The veins 
were less sensitive than the arteries. 
Spreading of the walls produced pain and alternate spreading produced 
intermittent pain. By attaching three threads equidistant around the 
periphery ot the temporal artery and pulling peripherally so as to spread 
the lumen, they were able to produce pain localized to an area approximately 
5 om. in diameter around the vessel. Rllythmioal pulling on the threads so 
as to cause an alternating distention of the lumen produced a characteristic 
throbbing headache. When the threads were attached at two separate points 
along the artery and the vessel alternately distended, pain was produced 
over an area larger than the total of the pain areas produced independently. 
This headache was throbbing in character and associated with nausea and 
vomiting. Constriction ot the vessels either by mechanical methods or 
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epinephrine was unproductive of pain. 
Of the vessels, the intracranial anterio~ middle and posterior memingeal 
arteries were similar to the temporal arteries to stimulus and sensation 
produced. The pain did seem to be deeper in feeling, however. The pia-
arachnoid and its arteries and veins over both the cerebrum and cerebellum 
was not pain sensitive. The large arteries at the base of the brain were 
sensitive and produced a deep pain with radiation to the brow and temporal 
region. The,y demonstrated conclusively that the entire cerebrum and cere-
bellum and the first, second and eighth cranial nerves were not sensitive. 
VASOMOTOR CHANGES IN MIGRAINE 
With the definite evidence of the intra and extracranial vasculature 
as a source of pain in headache, let us further examine the problem in 
relation to the pain of migraine. Since both the intra and extracranial 
arteries produced pain similar to that in migraine, it is necessary to 
determine whether one or the other or both are responsible. Quite con-
clusive evidence has been gathered by direct observations through surgery 
and by indirect evidence by the use of various substances producing vaso-
motor changes during the migraine attack. 
Ligation and section of the temporal and middle meningeal arteries 
independently have resulted in relief tor various periods. (21, 53, 70) 
Since relief followed ligation of the middle meningeal artery, it is 
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plausible that it was a factor in the production of the headache. That 
the dural vessels are chiefly involved is believed by Leake (39) Pool 
and Jlason (65),. Geltman (30) and others.(21) These authors have 
observed the dural vessels through burr holes in the skul~ and believe 
the amount of distention during the attack was sufficient to produce the 
pain. The first use of ergotamine tartrate in this country by Lennox ( 40) 
in 1934 demonstrated its efficacy in providing relief and initiated its 
use as a tool in determining the mechanism of the pain. Pool,. Van Storch 
and Lennox (66) undertook to demonstrate its action and found that intra-
venous injection of the drug into migrainous patients and a control group 
produced a fall in pulse rate with a concomitant rise in systolic and 
diastolic blood pressures and cerebrospinal fluid pressure. Since the 
cerebrospinal fluid pressure rise average~ only 13 mm.,. they concluded the 
increase was too small to afford relief. If increase in cerebral blood 
flow with greater oxygenation of cerebral tissue through a general rise in 
blood pressure was the mechanism,. they reasoned that other vasopressors 
should have a similar tthe~peutic action,. but they did not. Similarly,. 
Pool,. Lennox and Gibbs (65) did not find sufficient evidence that ergotamine 
tartrate provided relief by an increased cerebral blood flow through dilation 
of cerebral vessels formerly in spasm. They concluded that neither changes 
in intracranial pressure from cerebral vascular spasm or abnormalities in 
spe~ of cerebral blood flow were of importance in the production as relief 
of migraine. Lennoz and Van Storch ( 42) later showed that ergotamine tartrate 
was nearly specific for migraine headaohe and suggested that it acted either 
by paralyzing the sensary atterents of the cranial arteries or by paralyzing 
the motor endings of the autonomic nerves, thus relieving spasm and pain. 
Neither of these suggestions was correct,. tor it was later shown ·Ua; 1936 that 
/ 
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ergotamine tartrate had no effect on sympathetic activity, (80) but acted 
specifically by increasing the tone of the cranial arteries. (69, 82, 103, 
104) Sutherland and Wolff (82) further showed that agents other than_ 
ergotamine tartrate relieved the headache of migraine when and only when 
they reduced the amplitude of pulsations of the cranial arteries to a de-
gree comparable with that of ergotamine tartrate. They reasoned that if 
ergotamine tartrate acted by vaso-constriction, then vasodilator agents 
such as amyl nitrate and histamine phosphate should increase the severity 
of the head pain in migraine. They were able to show that this was the 
case and that an increase in temporal artery pulsations was concomitant 
with an increase in the severity of the headache of several hundred percent. 
They suggested that the increase in severity of the headache could be pro-
duced not only by dilation of the scalp and dural arteries, but also by 
dilation of the cerebral and pial vessels,as Leake (39) had shown. 
. Attempting to differentiate between the intra and extracranial vessels 
as causing the pain in migraine, Wolff (103) demonstrated that changes in 
intensity of pulsations of the external carotid artery and its eatracranial 
branches was associated with changes in intensity of the headache. Obser-
vations and photographs of the extracranial arteries showed that ergotamine 
tartrate decreased their pulsations by 50%,which was associated with a 
decrease or termination of the migraine. Pressure on the external carotid 
artery produced a decrease in pulsations of the temporal artery associated 
with relief of the pain. Also, pressure on the jugular vein of the same 
side which increased the intraarterial pressure caused increased pulsation 
and·pain. As further evidence against the view that the dural and cerebral 
arteries were the primary factors in pain, he proved that raising the 
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cerebrospinal fluid pressure by saline injection to more than 800 mm. 
of pressure did not reduce the headaohe in any way. Thus, if the 
intracranial arteries had been the cause~ increasing the cerebrospinal 
fluid pressure would have dampened their pulsations and therefore 
relieved the pain. He concluded that the pain in migraine arose from 
distention of cranial arteries,ohiefly the external carotid and any agent 
producing constriction,and thus reducing t~ pulsations would reduce the 
pain. 
Another method for the differentiation of the pain in migraine 
was afforded by the establishment of "histamine headache" by Horton, 
MacLean and Craig ( 33) in 1937. According to them, the manufacture of 
excess amounts of histamine or the failure of its detoxification by the 
body resulted in toxic manifestations and vaso-dilatation. By the in-
jection of small amounts of histaaine phosphate into susceptible subjects, . 
they were able to produce a headache of constant and excrutiating pain, 
involving the temple, eye, neck and often the face. In observations on 
the similarity of the pain mechanism in migraine and histamine headaches 
(ie. arterial dilatation and pulsation), Van Storch (96) compared the 
response to histamine injection in those complaining of histamine headache, 
migraine and non-migrainous patients. He concluded that ~igraine and 
histaaine headaches have a common factor of vaso-dilation. since migrainous 
persons showed a susceptibility to histamine which the non-migrainous sub-
jects did not possess. That the site of the vaso-dilation is different for 
the two headaches is shown by the evidence that blocking the afferents of 
the aoalp by procaine did not alter histamine headache, whereas it affords 
relief in migraine. (77) Also, increasing the cerebrospinal fluid pressure 
relieves the pain in histamine headache without affecting migrainous pain.(62,10S) 
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Sutherland and Wolff (82),in 1940, duplicated the above evidence.and in 
addition, presented other souid arguments based on their observations of 
migraine and his~mine headache. They found that although the common 
factor of Taso-dilation and excessive arterial pulsation was present in 
both and accounted for certain s~ilarities, the following striking 
differences were presenta 
(1) Hi*bamine headache is una.t'fected by ligation or compression of 
the branches of the external carotid artery. while the migraine 
headache is commonly relieved by such a procedure. 
(2) Ergotamine tartrate is specific in it.s action for migrain.e,yet 
has no effect upon hist..UUe headache. This is due to the 
fact that ergotamine tartrate affects primarily the external 
carotid and its branches. (65) 
(3) Jugular pressure so as to raise the cerebrospinal fluid pres-
sure or its direct elevation relieves histamine headache, but 
has no effect on migraine. Thus, increased intracranial pres-
sure provides extramural support for the cerebral and pial 
vasculature and diminishes the amplitude of their pulsations, 
and therefore relieves headache only when the intracranial 
vessels are involved. 
{4) The amplitude of pulsations of the intracranial artery does 
not parallel changes in intensity in migraine, but does in 
his~ine headache. 
Their conclusions were, - "For the histamine headache, it is likely 
that the cerebral branohesc4t the internal carotid, basilar and vertebral 
arteries at the base of the brain are primarily responsible. To the 
migraine headache, however, the extracranial, and possibly the dural, 
branches o£ the external carotid artery are the chief contributors." 
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Torda and Wolff ( 88), in 1945, added to the concept of the pain 
mechanism in migraine by observing that with the continuance of the 
vaso dilation, edema and thickening of the arterial walls and edema 
of adjacent tissue occurred. The artery became rigid and pipelike 
through edema of its walls. At this stage the pulsating headache 
became steady. They concluded that the conversion of the throbbing 
headache in migraine into a steady well localized pain was concomitant 
with the arterial edema. 
Anf discussion concerning the mechanism of the pain in migraine 
would not be complete without recognizing certain other factors which 
some investigators still hold to contribute and even produce the pead 
pain. Timme (86) maintains that the pain is derived from pressure 
exerted upon the structures adja.oa:t;·,totthe hypophysis. The allergists 
have long held that cerebral edama was an a.ocurrence just as plausible 
as allergy producing an edematous nasal mucosa. GelGman ( 30) observed 
a "wet and edematous brain" through burr holes drilled in the temple 
ot an allergic patient and postulated that the cerebral edema produced 
an increase in intracranial pressure causing pain through distention ot' 
the dura. Foster .Kennedy (M) •lsollavors -the theory of a "wet brain" 
during migraine, and states that it is a manifestation of angioneurotic 
edema. The pain 'he holds is derived from. pressure exerted on the 
meningeal crevices which causes traction and displacement. (35) 
Redisch and Pelzer (69) and Palmer (58) by direct cappilaroscopy have 
shown the presence ot increased capillary permiability and water re-
tention during migraine, but, unfortunately, did not demonstrate this 
as an intracranial phenomena. To accept the theory of a "wet brain" 
as causing dural displacement and pain, one would expect an increase 
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in cerebro-spinal fluid pressure, but both Van Storch and Merritt (97) 
and Wolff (103) have shown the cerebrospinal fluid pressure to be 
normal during the migraine attack. Moreover, violff ( 103) has demon-
strated that increased intracranial pressure is not an important factor 
in producing headache of any nature. 
SCOTOMATA 
Since the pre-headache visual phenomena is so closely associated 
with the pain of the migraine syndrome, it is important to determine its 
mechanism of production in order for a fUller understanding of the pro-
duction of the syndrome as a whole. Pressure on the optic nerve as the 
cause of the scotoma is maintained by Timme (86). He holds that an 
expanding pituitary impinging upon the optic chiasma is responsible for 
the visual phenomena. Why it differs in migraine so greatly from that in 
pituitary tumors he explains by the manifold variations in the arrangement 
of the optic fibers in the tract. Kennedy (35) favors the theory of optic 
lobe irritation by edematous fluid. He states that the cerebral edema 
during the migraine attack irritated the calcarine lobes producing the 
visual phenomena. This irritation he maintains may spread to involve 
disturbances in visual memory and field defects. His supposition lacks 
evidence and seems to be based entirely on a hypothetical cerebral edema. 
Direct experimental evidence is offered by Shumacher and Wolff (78, 
103) Engel (24, 25) and Atkinson (11) for the presence of a transient 
ischemia of the optic lobe as the cause of the visual phenomena. 'in 1941, 
Shumaoher and Wolff (78) reasoned that if the scotomata were produced by 
cerebral vasoconstriction, then the use of vaso dilation should relieve 
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the condition. They were able to show that it amyl nitrate were used 
in sufficient quantity to cause cerebral vaso-dilation without a concomi-
tant fall in blood pressure, the scotomata were relieved. This is ex-
plained by the tact that cerebral vaso-dilation without fall in systemic 
»loed pressure increases cerebral blood flow and tnus relieves ischamia, 
whereas if a lowering of the general blood pressure occurs, the cerebral 
blood flow is reduced. Wolff,(l03) in 1943, duplicated the above experi-
ments in a migrainous patient who was skillful in observing his own visual 
fields, and concluded that the mechanism was probably within the cranial 
cavity rather than in the orbit or retina. Atkinson (11) found sufficient 
evidence to conclude that a primary vasospasm localized to the calcarine 
tiss~ was productive of the scotomata. Lashley (38) states, "maps of 
the scotomas of opthalmic migraine sketched at brief intervals during an 
attack suggest that a wave of intense excitation is propagated at the 
rate of about 3 mm. per minute across the visual cortex. This wave is 
followed by complete inhibition of activity with recovery progressing at 
about the same rate." Engel (25) et al. found that decompression of 
subjects to simulated altitude of 30,000 to 38,000 feet produced focal 
neurological symptoms and signs and other constitutional manifestations 
closely resembling migraine. The pre-headache phenomena associated with 
the decompression consisted of a negative scotoma (blin@ spot) followed 
by positive scotomata consisting of colored lights in various for.ms and 
patterns. A typical migrainous headache followed the disappearance of 
the scotomata. They concluded that "The characteristics of the neurologi-
cal disturbance indicate that they arise in the cerebral cortex and that 
they probably result from spasm of cerebral arteries -- especially the 
~ posterior cerebral. Electroencephalographic recordings taken during the 
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decompression scotoma were very similar to recordings taken during the 
scotomata of actual migraine attacks. (24) 
An evaluation of the above evidence concerning the mechanism of the 
pain and scotomata in migraine leads one to the conclusion that the pre-
headache visual phenomena and the head pain result from a primary 
ischemia of the visual cortex followed by marked dilation and pulsation 
of the cranial arteries, chiefly the extra cranial portions of the ex-
ternal carotid. 
ETIOLOGY 
Numerous theories concerning the cause of migraine have been advanced, 
and almost every organic or functional disorder than man is heir to has 
peen implicated at some time or another. This is not surprising if one 
considers that the mechanism of the attack has only recently been pointed 
out and the complexity of.the syndrome is such as to implicate various 
etiological factors. 
I. TOXIC AND METABOLIC FACTORS 
That a "toxic state" was present has long been held and can be traced 
back to the teachings of Galen,as has already been pointed out. Brown (16) 
and Diamond (20) would implicate the liver as the source of the toxic state. 
The for.mer found a temporary hepatic ~arge.ment during the attack and 
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suggests that abnormal decomposition products of protein digestion which 
normally are broken down by the liver affect the sympathetic and vaso-
motor systems. Diamond (20) found a definite liver disturbance present 
in 35 oases of migraine. According to him, 91% of the oases had latent 
jaundice with an increase in urine urobilinogan. He maintains that toxic 
putrefactive substances reach the systemic circulation through inability 
of the liver to detoxify them. These substances, he feels, being 
anaphylactogenic in character produce widespread vasomotor changes 
characterized chiefly by changes in the cerebrum and viscera. Histamine 
or tyramine-like substances could produce the vascular changes and the 
tissue edema. 
Alvarez (81) and Morlock (49) discredit the theory of faulty de-
toxification by the liver. In examinations of 215 patients with liver 
disease of various types, they found only 7% had migraine. Whereas in 
a control group composed of patients with diseases other than of the 
liver, there was a migraine incidence of 1~. Of these, 5Q% either had 
oamplete or partial relief with the onset of their jaundice. They con-
cluded, - "if disease of the liver and ducts has any effect upon migraine, 
it is a beneficial one." 
The liver has also been blamed with faulty carbohydrate metabmlima. 
Brown (16) suggests a congenital or acquired defect in carbohydrate meta-
bolism. Barborko (12) concurs with the above, and suggests that a state 
of carbohydrate excess is present to account for the attack. He found 
that avoidance of carbohydrates and the production of a ketosis through 
diet benefited 30 of his 50 oases. 
Since histamine headache has been shown to be a distinct entity, and 
as Von Storch (96) demonstrated that migraine and histamine headaches had 
a common factor, it is plausible that a histamine-like substance could, 
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if present in the septemic circulation. produce vasomotor changes. The 
experimental and clinical evidence which would justify such a conclusion 
is. however. very poor. Circulating toxine from an infectious or meta-
bolic origin have always been suggested as the causation of various dis-
orders when no other cause could be found. In the case of migraine, 
acceptance of the toxic theory must await further study and additional 
evidence for its basis. 
II. ORGANIC FACTORS 
The presence of an organic disease has been held responsible for the 
migraine attack by various authors. Dunning (22) calls attention to the 
presence of cerebral hemorrhage from aneorysms which have been found in 7 
cases. Osborne (55) maintains the typical migraine attack is always associ-
ated with an optic defect and consequent eyestrain. He states that once 
a headache is established that correction of visual errors may no afford 
relief due to the formation of a headache habit. In his experience, he 
holds he has never seen a case of migraine which was not due to eyestrain. 
Riley (70) points out, however. that many migrainous persons show no evi-
dence of eyestrain and have no demonstrable basis for it, while many others 
who do have visual defects never suffer headache of any nature. The teeth. 
the nose and its sinuses, may be involved in infections which can produce 
headaches, incapacitating in nature. and is a factor which should be ruled 
out before diagnosing migraine. But it has never been shown that the 
migraine ~drome was dependent upon such organ diseases. 
The relationship of hypertension to migraine is a conflicting one. 
Hypertensive headache arises from dilation of the external carotid artery 
I 
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and its branches, and, therefore, is similar to migraine in its pro-
duction. (103) Gardner (27) reports that he found 79% of hypertensives 
had a history of migraine; this was an occurrence five times as common 
than among normal controls. He states, "The association of migraine 
with hypertension is probably influenced by a genetic factor." Wolff (103) 
does not regard the genetic factor as an important one, but does state 
that excessive dilation and pulsation of vessels will occur more readily 
at a given hypertensive state than at a normal blood pressure. Thus, 
hypertension could conceivably add to the dilation and pulsation of a 
vessel through the iBCrease in arterial pressure and contribute to the 
pain. That it is more than an incidental finding and as such aets as a 
contributory factor is unlikely. 
III. ENDOCRINE FACTORS 
The glands of internal secretion have had their share of blame 
for the production of the migraine syndrome. Hypophyseal dysfunction 
has been advocated as either being responsible itself or by influencing 
other endocrine glands. (70) Kennedy (35j holds that glandular de-
fiaianoies and imbalance may arise as secondary pituary signs and be 
due to pressure changes on the hypopbpsis fram cerebral edema. Maeblig 
(47) in a study of 100 oases found that thyroid disorders were quite 
commonly present. He admits though that his study was done in a "goiter 
belt';, which could play a significant part in the interpretation of his 
findings. The adrenal gland has been studied in reference to its sympa-
thetic activity and also in relation to carbohydrate mobilization. 
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Nickum (51) gave adrenalin to patients and found a fair to moderate 
degree of relief after its use. He promptly interpreted its action as 
showing that emotion had produced increased glandular activity and sub-
sequent endocrine exhaustion and imbalance during the attack. HILs con-
clusions are invalid, thoogh, tor any vasoconstrictors can produce re-
lief by increasing arterial tone and thus decreasing the pulsations. 
Gayely (28) suggests the adrenal as having responsibility for the attack. 
He holds that a hypertunctioning of the effort sysdrome occurs with a 
profound influence exerted by the sympathetico-adreno system. Sugar is 
consequently mobilized to excess,and an increased metabolic rate occurs 
with the production of excess metabolites. These, he states, exert a 
toxic action upon the organism and provoke an attack. Tillim (85) also 
favors an increase in sympa.thetico-adreno activity with resultant spasm 
which he claims initiates the attack. The adrenocortico hor-mones have 
been shown by Torda and Wolff (87) and Wolff (103) to be a. taotor as-
sociated with the migrainous attack. They found that the urine collected 
from adults during the prodromal period produced less muscular contraction 
(in vitro) than normal urine, and urine collected during the headache pro-
duced an increase in muscle contraction over the normal. This change in 
contractile factor in the urine paralleled changes in the urinary 17-
ketosteroids. Since these steroids are vasodilator agents, they suggest 
that they participate in the production of a. migraine headache by 
potentiation of the effect. of a locally liberated vasodilator neuro-
humera.l substance. Many observors have called attention to the role the 
pituitary-ovarian relationship may play in the ·production of the attack. 
Migraine has been shown to have a seemingly close relation to the repro-
ductive physiology in women, in that many oases begin at the menarche, 
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are often associated with the menses~and in sa.~ remission may occur 
during pregnancy and at the menopause. The latter, however, has been 
exaggerated by many_ authors. Falmer (56) found that 25% of women were 
relieved with onset of the menopause, 25% became worse, and 5o% re-
mained unchanged. Obviously, glandular dysfunction is not the only 
factor which could produce such a relationship, since psychic factors 
are extremely important at these periods. However, some interesting 
literature dealing with abnormalities in the anterior pituitary -
ovarian hormonal ratio have been presented. Riley, Brickner and Kur-
~ak (55) reported,in 1933, that in 20 of 29 female migrainous patients, 
the headache was preceded by abnormal amounts of prolan in the urine. 
In two of the patients with status migrainous, the excess prolon ex-
cretion was almost constant. At the same time, the level of estrin 
in the urine was reduced. Glass (29) and his coworkers were able to 
corroborate the above, and found the excess prolon was the follicle-
stimulating hormone, prolon A. They were able to show that the admini-
stration of prolon gave no relief and in some oases increased the 
headache, whereas ovarian replacement therapy restored the nor.mal prolan-
estrin ratio which was concomitant with the re~ief of the attack. Ovarian 
replacement therapy with ammenin has been reported by Blaikie and Hassock 
(14) to have afforded complete relief in 20 oases. Pfeiffer (60, 61) is 
of the opinion that the migraine syndrome is correlated with changes in 
blood volume and hemoconcentration due to the variation in sex hormones 
with their salt and water retaining properties. He feels the mechanism 
of the attack to be initiated by a relaxation of peripheral vascular tone 
without an increase in blood volume. His evidence for the existence of a 
hemoconcentration depends upon an average increase in migrainous patients 
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as compared to normal controls, of plasma protein values of 0.50 gm/lOOcc., 
and of 1.3 mm. for the hematocrit. Justification of his conclusions with 
such minor differences, which are completely within the accepted factor 
of error for such procedures is certainly questionable. 
Timme,(72, 86) in a discussion of the above finding~ states that it 
definite evidence of pituitari involvement as a precipitating cause. 
According to him, migraine occurs in individuals with a constitutional 
inadequacy due to hypoplasia of the cardio-vascular system~ the pituitary, 
gonads and the adrenals. Because of this hypoplasia, certain biochemical 
and physical abnormalities exist and produce a variety of symptoms 
characterizing the migraine symptom-complex. Thus, the inadequate cardio-
vascular system produces easy fatigue and vasomotor disturbances. The 
endocrine hypoplasia causes decreased blood pressure, and blood sugar, 
acidotic tendency and changes in the function of the sympathetic nervous 
system. To compensate for this hypothetical condition, he suggests that 
the pituitary and adrenal must work overtime, so to speak. Thus, wheD.ever 
a critical period arises for the individual, the glands must function at 
abnormally increased rates. This sudden increase in function requires a 
great increase in local blood supply to the glandular tissue which is 
associated with an increase in size beyond that which the sella turcica 
can accommodate. Thus he reasons that the sudden changing activity of the 
pituitary in conjunction with the pressure which it exerts on the diaphyagma 
sella and walls of the sella turcica produce the signs and sypptoms of 
migraine. He further states that the visual phenomena are p~oduced by 
pressure of the pituitary upon the optic chiasma,and that the relief tram 
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migraine during pregnancy occurs due to a transient acromegaly causing 
temporary enlargement of the sella. Much radiographic evidence is pre-
sented by him and Thompson {84) who call attention to facetting and 
erosion of the sella and ossification of the diaphragma sellae in I-rays 
of their patients. 
Touraine and Dr~per (89) describe a migrainous constitution in which 
the morphology of the individual follows a definite acromegalic trend. 
In their series, they found an increase in face-body ratio. The faoe was 
described as increased in all diameters with wide-set eyes, heavy mandible 
and large supraorbital ridges. While the facial characteristics were 
acromegalic, the extremities were quite the opposite, being small and 
narrow with marked hyperextensibility of the fingers. The women were 
described as showing marked emphasis of the inner belly of the gastrocnemius. 
They concluded that the conformation of the skull and facial bones was 
reminiscent of acromegalic for.m~and drew attention to a pituitary factor 
in the migrainous constitution. Certain character1s~ics are seen so con-
stantly among migrainous individual~ according to Steiglitz, (83) that one 
is justified in speaking of a migraine physique. In 100 oases, he found 
the following to be in preponderance: 
(1) Fine, delicate, straight hair -- usually brunette 
(2) Fine delicate skin 
(3) Large pupils 
(4) Classical finely molded features with slender nostrils 
(5) Cold, moist extremities 
(6) Vasomotor instability 
(7) Lowered resistance to fatigue 
(8) Increased ther.mostability 
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He does not mention any of the acromegalic features which Touraine and 
Draper (89) discuss~ and~ in fac~ some of his observations seem to 
indicate findings to the contrary. 
Whereas some of the evidence for an endocrine basis for migraine is 
in some cases debatable and even invalid, that concerning the pituitary-
ovarian relationship is not only interesting, but highly infor.mative. 
It certainly justifies further interest and clinical and experimental 
research in the field. If it were not so difficult to define migraine 
and establish a definite criteria for its diagnosis, much of the evidence 
would be easier to interpret and evaluate. Palmer (56) calls attention 
to the fact that headache associated with changes in the reproductive 
cycle often present characteristics similar to migraine, yet are certainly 
not identical. Therefore, lack of adequate criteria may play a part in 
confusing other types of headaches with migraine. Nevertheless, there 
is much data concerning the relationship of true migraine to functional 
activity of the endocrines, especially the ovaries. Ttmmes' (86) theory 
of pituitary enlargement with pressure exerted upon the sella turcica and 
surrounding structures, implies acceptance of the old ideas of increased 
intracranial pressure, which one cannot do in view of the known mechanism 
of the attack. That the pituitary may be a factor in the endocrine 
dysfunction is not unlikely, but to imply that quantitative changes in the 
gland are responsible is to ignore much of the sound evidence presented by 
recent studies. Further investigation concerning the pituitary-adreno-
cortico and ovarian relationship to migraine must be made before any 
conclusive statement may be made concerning a primary endocrine dysfunction. 
At present, one is only able to state that certain changes in endocrine 
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levels do exist which seem to parallel the migrainous attack. Whether 
these changes are prbnary, or secondary to other basic factors must be 
settled by future investigation. 
IV. ALLERGIC FACTORS 
The role of allergy in the causation of migraine has received much 
attention. Many of the earliest theories concerned allergenic factors, 
as has been pointed out. But other than in the study of migraine, the 
allergic constitution has rarely been considered a key to neural illness. 
(36) At first considered synonymous with "protein sensitization" and 
closely related to anaphylaxis, the word "allergy" has also been broadened 
to include sensitization to non-protein substances and even physical agents. 
(9) Kennedy (36) feels that many persons inherit a metabolism easily de-
stabilized by allergens and capable of irritating an unduly sensitive 
nervous sy$tem. Dannen@erg (18) states that an allergenic causation for 
migraine is the most widely accepted concept. He points out that migraine 
, and allergies have certain common faotors such as comparable age incidence 
I 
~d· familial tendency in eaoh. Killer and Raulston (45) and others (16) 
c~ention to the a.na.phylactio nature of the attack, as evidenced by 
its periodicity followed by a period of relative immunity. This, they 
state, is in common with other anaphylactic diseases, the ~unity being 
a refractory period corresponding to the anti-anaphylactic state in 
animals following anaphylactic shook. Migraine, like its congenors asthma 
and h~ fever, is strictly heredity, and they state is often in the same 
family. They agree that nervous influences may play a decided part in 
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increasing the patient's sensitivityJ this, they believe, is shown by 
catamenial changes. Kennedy (36) and Alvarez (7) suggest that sensitive 
persons may exhibit allergic phenomena only when the autonomic nervous 
system is "trigerred" and in a reactive state due to emotion. Migraine 
and asthma frequently decrease during pregnancy; this is ~uggested as 
probably due to the placenta producing desensitization by acting in the 
capacity of a foreign protein. (45) The presence of an eosinaphilia 
has been described by some authors (9, 45) during the attack, but there 
is not complete agreement as to this finding. Its presence described 
as varying between 5-1'1% is, they believe, further ev:ddeDCe of the 
anaphylactic nature of migraine. It is generally held that migraine as 
an allergic symptom depends upon vasodilation with an increase in capil-
lary permeability and tissue edema. The water retention is especially 
concentrated in the cerebral tissue and gives rise to the "wet brain" 
described by Kennedy, (34, 35, 36) Galtman,(30) Sippe ~76) and others. 
Sound evidence of water retention in the tissues has been recently 
has been recently presented by objective studies of capillaries by 
. 
direct microscopy in migrainous persons. Redisch and Pelzer (69), in 
1943, found a blurring of the capillaries during the migraine attack in 
75 of 100 patients. This blurring was not present during headache-free 
periods. After the injection of ergotamine tartrate during the attack, 
the capillaries became distinct in outline and more detail was seen. 
They concluded that migraine, capillary to~e and water retention were 
closely related. Palmer (58) in a similar study, t.n 1945, found by 
direot capillaroscopy a capillary blurring and increased fluid in tissue 
spaces of the entire body, but chiefly on the same side as the hemicrania. 
Proof of the allergenic cause of migraine must necessarily be judged by the 
ability to find the offending allergens and then by specific desensitization 
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and elimination diets to afford relief. Ideally, administration of the 
offending agent should produce an attack and thus conform to Koch's 
poltulates. The value of skin testing is debatable. Same workers (32, 92) 
report good results, while others (18, 56, 91) consider it unreliable 
since sensitization to a good occurs which produces the migraine attack, 
only to be followed by a variable period of nonsensitivity. Vaughan (92, 
94) reports excellent results with skin testing and ascribes its failure 
in the hands of other workers as due to a preponderance of delayed reactions 
and faulty observation. It is generally agreed that elildnation diets are 
probably a more reliable method of ascertaining the offending allergen. Vaughan 
(93) found 83 different foods producing migraine in one of his patients. 
The most frequently offending foods were found by him to be wheat, milk, 
peanuts, chocolate, pork, peas, beans, onions and bananas. (94) Sippe (76) 
states that in his series the most common allergens were bananas, egg whit~, 
tea and oatmeal. He states that 84% obtained relief on elimination diets. 
Sheldon and Randolph (75) found that 53% of their patients received good 
to complete relief on elimination diets. Palmer,(56) however, could only 
find a relief incidence of 10% in the patients in his series on elimination 
diets. In an analysis of a five-year follow-up after diagnosis of aller-
genic factors and initiation of specific food avoidance, Vaughan (94) 
reports that 25 of 63 patients reported excellent results, while 20 of the 
63 reported no relief. lie found that age or duration were not factors in 
the relief from attacks, but frequency was, since the less frequent the 
attacks, the greater the cure rate. He also found that allergic therapy 
was most unsuccessful in those showing concomitant endocrine factors, ie. 
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variation with the menses. (93) 
Protein desensitization has been attempted by many with variable 
results. Typhoidal vaccine and peptone injections were used by Miller 
and Raulston (45) on their patients in an attempt at protein desensiti-
zation which~ according to them~ was successfUl in 30% of the cases. 
In certain selected cases~ repDoduction of the migraine headache by 
the injection of specific allergens has been claimed. Vaughan~(93~ 94) 
in 1927, supposedly proved that allergy was the cause of migraine by 
reproducing the headache by feeding foods to which the patient was 
sensitive. Since then, others have claimed similar results. Unger (91) 
describes a patient who had typical migraine attacks and who was found 
to be sensitive to 5 foods, ie. cauliflower~ broccoli, brussel sprouts, 
asparagus and curly indive. The first three named~ it may be noted, are 
all in one botanical family. Cutaneous tests were negative for all, but 
systemic reactions of a migrainous nature occurred a few hours after an 
intradermal injection of caulif~ower extract. This was associated with 
a positive le~copenic index~ nausea, vomiting and dizziness. In the 
last year, several reports have appeared in the literature concerning the 
relation of milk sensitivity and migraine. Randolph (67) reports a case 
wherein the patient had an extreme sensitivity to milk and milk products. 
The attacks consisted of a severe throbbing headache in the temporal and 
frontal region associated with nausea and vomiting, dizziness and photo-
phobia, 'llhe attacks often ending in unconsciousness. Since duplication 
ot the attacks could be produced by histamine injection, it was thought 
that the headaches were a histaminic cephalgia. However~ the diagnostic 
dosage as suggested by Horton (33) could be diluted more than twenty times 
and still produce the attack; moreover~ all attempts at histaminic 
desensitization failed. Various operative procedures for cranial venous 
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ligation were performed without relief. and it was not until the patient 
was placed upon a completely milk-free diet that specific cure was ob-
tained. 
Wolf and Unger (100) report a patient completely relieved by elimi-
nating all milk and milk-containing foods from the diet. Intracutaneous 
injection of extracts of milk and lactalbumin reproduced the typical 
headache, the leucopenia index was not eoncluiive in this case. In view 
of the conclusions of Lennox and Von Storch, who feel that relief from 
migraine by the use of ergotamine tartrate is almost a diagnostic criteria 
of the syndrome, it is interesting that in food sensitivity headaches ergota-
mine tartrate does not readily afford relief. (91. 99) 
Migraine has been linked with Menieres syndrome by Atkinson, (101) 
and an allergic basis is postulated for each. He believes that "the two 
syndromes are identica~ save for point of impact, that migraine is 
Meni~res syndrome in the brain, Menieres syndrome no ot.i:1er than migraine 
in the ear." He is of the opinion that migraine accompanies Menieres 
syndrome in a significant percentage of oases, and that both are based upon 
vasospasm followed by a vasodilation with a resultant local tissue edema. 
The cause for each, he feels, is sensitization to specific allergens. 
It seems to be definitely shown that sensitization to specific aller-
gens is capable of inducing headache and certain gastrointestinal distur-
bances, which may or may not be migrainous. Here again, lack of definite 
objective clinical and laboratory criteria for the diagnosis of migraine 
is a serious handicap in the evaluation of allergy as an etiological factor.. 
Since Horton's (13) conception of histaminic cephalgia is a recent one, it 
may be quite possible that many of the headaches originally classified as 
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true migraine or "migrainous" in character. and which have responded 
to desensitization therapy. are due to histamine sensitization. 
Certainly. the variability in claims for the relief of migraine 
through desensitization and avoidance of allergens implies a not too 
reliable method of therapy. On the other hand, any therapeutic endeavor 
which can afford relief to even a small percentage of patients is to be 
encouraged. Vaughan (93) after years of experience in the field of 
allergy is of the opinion that some, but not all. cases of migraine 
are based upon food sensitization. Alvarez (20) feels that migraine is a 
peculiarity of the nervous system and food allergy,along with many other 
factors such as emotional upsets, eyestrain, menstruation, act merely as 
a nagging irritant which "helps to spring the trap 11 and precipitate the 
attack. 
::W. PSYCHOGENIC FACTORS 
Numerous studies of psychological factors and their relation to 
migraine and its production have been made. The usual type of psychic 
manifestations commonly present during the attack have been previously 
described, and attention has been directed by Mcersch (48) to the 
merging of "petit1 ma.l" and the hallucinatory states in migri.ine. The 
relationship of migraine to epilepsy may well be discussed at this point. 
The incidence ot the convulsive state and migraine in the same patient 
and f~ily has been deter.mined by Moersch (48), Ely (23), Lennox (41). 
and others(l3), and upon it rests the only objective evidence of the 
migraine-epilepsy relationship. However, justification tor such is 
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~ lacking. The replacement of migraine by the convulsive state, espec-
ially in children, has already been discussed, and is quite valid evidence 
according to Moersch (48) and Lennox (41), for the establishment of ami-
graine-epilepsy complex. It is quite certain that migraine occ~rs more 
frequently in the descendents of individuals suffering fram convulsive dis-
orders than do convulsive attacks themselves. Ely (23) states that the 
predisposition to epilep5,1 in the offspring of migrainous ancestors is 
greater than that in epileptic ancestors. He bases his conclusion upon 
the following figuresr 
number of 
patients 
Patients with migraine-------------104 
Patients with convulsive states----171 
Nor.mal controls--------------------100 
* This figure taken from Lennox. (41) 
migraine in 
ancestors 
80.1% 
60.8% 
17.0% 
convulsive state 
in ancestors 5.1% 
14.0% 
7.¢% * 
Lennox (41) found the incidence of the convulsive state and migraine in 
the srune individual to be 9.2%. He could find neither epilepsy nor mig-
raine occuring as frequently in his control groups or the general populat-
ion, and his evidence for the justification of a migraine-epilepsy trend is 
entirely statistical. Bassoe (13) found an incidence of 3% for the convul-
sive state in a series of 270 mi~rainous patients. Evidence other than 
statistics concerning the incidence of the two conditions is not of too 
great a value in settling the question as neither electroencephalographic 
or biochemical investigations have yielded results consistent enough to 
justify anj conclusion. Palmer (56) states that far from showing a similar-
ity in cortical dys*uthmia by the. encephalograph, records from his mig-
rainous oases showed less dys~hmias than in the general population. 
Murray and Hoffman (50) reported a high level of blood guanidine during 
the convulsive seizure in epileptics. Palmer et al. (57) in an attempt 
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to compare the blood level of guanidine in migrainous patients to that in 
epileptics was unable to d~onstrate any increase in migrainous patients 
and moreover failed to confirm the findings of Murray and Hoffman. He 
concludes that in this one regard. there se~s to be no d~onstrable bio-
chemical resemblance between migraine and epilepsy. (56) And so it ap-
pears. that tempting as it may be to postulate some relation between mig-
raine and the convulsive state, clinical and experimental evidence for such 
is quite limited. 
With the rapidly expanding knowledge concerning the part which psy-
chogenic factors play in the production of systemic disease, it is not 
surprising to find a greater importance placed upon the mind-body relation-
ship and its implication in migraine. Complete personality studies have 
been made by Wolff (102), Touraine and Draper (89). Knopf (37) and others 
in an attempt to find a given type or trend in personalities of the in-
dividuals. 
Wolff (102) found that his subjects presented certain common personality 
features whioh were not pathognomonic of migraine but were capable of 
producing pernicious emotional reactions. In subjects predisposed to mig-
raine he feels that such emotions may preciptate an attack. All of his 
subjects had typical periodic unilateral headache with nausea and vomiting 
and often constipation or diarrhea. Characteristic prodromal symptoms of 
sctotomas. parasthesias and speech disorders were frequently present. 
No social, economic or age group was dominant in his series. Childhood 
personality features of conoientousness, shyness and docility were common-
ly present. Mother atachments were frequent and during adolescence there 
was very often preoccupation with moral and ethical problems. Wolff (102), 
Touraine and Draper (89) and Knopf (37) found the adults were ~bitaus 
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and preoccupied with success. All were dominating. exacting and perfect-
ionistic. Often prefering to do a certain work themselves rather than 
trust other-s to do it. They were, on the whole, meticulous, doubtful and 
repititious, very often rechecking their own acts. It is suggested by 
Touraine and Draper (89) that the perfectionistic attitude and tendency 
toward caution was due to an extreme sensitiveness to critiscism. In 
business, they were cautious. economical and intent on getting the most for 
their money (102), anxious for success, they anticipated catastrophe 
and were easily worried and quickly discouraged. Deliberate in judgement and 
hesitant on decisions, new situations were poorly faced and gave rise to 
a great sense of personal insecurity. (89) 
As can be seen from the above, the subjects had a definite personality 
set and the desire for perfectionism was an outstanding feature. When 
a situation arose which they could not modify according to their ideas, 
criticism, frustration and resentment developed. This resentment was not 
d ~ ~e\f~" 6. -t{ -"~ ',[!' easily~bUrs~d by some emotional outburst. T·hG(\the individuals had a 
high degree of sensitivity and strength of emotion it was coupled with a 
great deal of control and self restraint in their emotional expression, 
thus giving the impression of dulled responsiveness. (77, 89) According 
to Slight and Morrison, (79) there is an inhibiting factor largely a result 
of training and social standards which dampens the freedom of emotional 
expression and excitability and produces a high degree of emotional ten-
sion. This tension, they feel resolves itself not by mo~r activity but 
by various degrees of constitutional upsets, producing the migraine syn~ 
drome. "Thus the dynamic situation in migraine can be best expressed by 
saying there is an imbalance between the ~cesses of excitation and the 
capacities of the effector systEIIIl for free and external expression." 
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Alvarez (8) describes the migrainous patient as having a characteris-
tic tense personality. Commonly above the average in intelligence and ner-
vous drive he· found them hyperreactive to amotion and stimuli. He describes 
the women as "--- more alike than most sisters, and their troubles are due 
to their unusual sensitiveness, their nervous tension and their easy fatigue-
ability.11 
As a whole, the sexual adjustment was very unsatisfactory in all of 
the patients studied. (37, 44, 89, 102) None of the thirty-seven women 
in the series of Touraine and Draper (89) had a satisfactory sex life. 
Frustration was the rule, with coitus producing neither relaxation nor sat-
isfaction. Both men and women had an aversion to sex in any of its forms. 
The women, tho averted to sexual stimulation and avoiding coitus, had 
in most oases an erotic stimulation during menses. This suggestes that 
migraine, when associated with the menses is part of a sex defense, and the 
relief obtained in so many oases during pregnanc1was associated with a 
change in libido at that time. They found a definite lack of sexual our-
iosity during childhood and adolescence, with an emotional shock present 
at the first menses in the women. Knopf (37) described all of the women 
in her series as having an incomplete geniaal phase and lacking a balan-
ced conception of womans role in sex and life. Mason ( 44) found sexual 
maladjustment common among men complaining of headaches and vertigo. 
Since an arrest in psychosexual development was so commonly present and as 
a satisfactory sex adjustment is clearly an achievment of adult independence 
it was felt by Touraine and Draper (89) that a dependence upon the parents 
especially the mother, was a prime factor in the sexual maladjustment. 
In all of their patients there •as a profound and intense attachment 
to the parents which dominated all other adult relationships. A sup&rfic-
ial care and affection was demonstrated toward the mother which masked an 
unooncious resentment, jeal.ousy and sometime hate. This unoondbus hostil-
ity toward a parent was in most cases based upon the mothe~s lack of re-
cognition of her offspring's individuality. This encouraged the daughter's 
identification with her mother and prevented masculine escape and indepen-
dence on the part of the son. Therefore,the migrainous person cannot 
view himself as an individual apart from the mother and separation is im-
possible. Thus there is promoted an almost constant conflict between the 
wish to leave the parent and the compulsion not to. Any hostility toward 
the parent during an individual~ formative years because of deprivation of 
individuality, security and emotional satisfaction may be transferred to 
other persons, especially those in authority, in later years. (98) In 
this wat continuance of the conflict is maintained even after a parent-
child separation is effected. 
The parental resentment and the conflict it produces, coupled with 
the emotional tension produced thru the inability to master and resolve 
other inviroumental situations is productive of frustration, resentment 
and fear. Since command of the situation is impossible the individual must 
affect a compromise which in his case consists of the migraine attack. 
(74) According to Salinsky ( 74) it is "---an effort to find a satisfact.ory 
balance between desires of the self and '8he enviromnental restraints." 
The headache thus acts as a protective device which is neither desirable 
or adequate but it does serve the purpose by enabling the individual 
to withdraw from the situation. It is therefore a psychobiologic response 
,, 
to an inhibition of an aggressive impulse. 
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"Occasion" headaches are of frequent ooourenoe especially in the 
male. (89) In these cases, the headache arises as an escape meohanimn from 
some situation which the individual cannot meet in a more satisfactory 
manner. Once the conflict resolution thru such a substitution mechanimn 
takes place, it is not unlikely that its continuance is insured. Wolf 
and Wolff (101) believe the case of intermittent fever associated with 
migraine previously described to be due to "---a temporary derangement of 
the ther.moregulatory centers of the brain, possibly of a vascular nature, 
arising in a setting of anxiety and insecurity in a rigid compulsive person 
who has had migraine. 11 Here again reference is made to the rigidness and 
inflexibility of emotional tone in a migrainous person. This increased 
tension from the repression of emotions especially hostility and anger ap-
pears to be perhaps one of the chief factors in the personality makeup 
to produce the attack. 
Palmer (56) is of the opinion that little has been gained by personal-
ity etudies since in his opinion there appeared to be wide variance in the 
conclusions drawn and no definite etiologic factors were apparant~. It 
appears to this author however that there is as great an agreement concern-
ing psychogenic factors as an etiologic agent as there is for any other. 
It is certain, that a multiplicity of personality features, life situations 
and emotional reactions are of importance ia migraine. (102) It would 
appear that the events preoeeding the attacks are simllar to those produc-
ing common neuroses and personal maladjustment. (37) Trowbridge (90) 
concluded that in his oases, "---the migrainous patient tends to be simil-
ar to the psychoneurotic as far as personality makeup is concerned." 
That migraine is a syndrome comparable to any other nevroues is believed 
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by Touraine and Drpper (89). Knopf (37). and others. Allen {3)1 however, 
states that he was unable to demonstrate any greater incidence of neuro-
pathic traits in migrainous individuals than among the general population. 
In evaluating the variable factors contributing to the emotional and 
personality set of the migrainous individual, the following features 
appear to be of the greatest importance; sexual maladjustment, parental 
dependence and faulty resolution of environmental eonflicts. These three 
factors are· certainly capable of producing profound emotional changes in 
any individual and especially so in one who thru generic predisposition or 
training is psychologically unstable. Just why the headache occurs in 
response to an unresolved emotional conflict is explained if we investi-
gate the psyohogenesis of hysteria and psychoneuroses. The fact that mig-
raineous persons show no other hysterical or p~choneurotic symptomatol-
ogy does not exclude the fact that a dissociation of conflicting material 
may in one with a predisposition toward labile physiological mechanimns, 
especially of a vasomotor type, produce the single symptom-complex of mig-
rain e. 
The association of hostility and even hate with affection and loving 
care for a parent is not infr8!Jllent. Love and hate may begin such an asso-
ciation at an early age in the individual. Prohibitions and punishment and 
the concious rivalry for the love of parents are significant factors in 
the development of the childs emotional pattern. These factors with their 
resulting antagonimn are neccesarily associated with the concious love for 
the parent and such an association may persist thruout life, to be readily 
transferred to other emotion-objects. In the same manner, the immature 
sexual leTel of the migrainous person produces conflict since the repudiat-
ion of sexual satisfaction, coDOiously or unconsciously, is productive of 
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of emotional tension and feelings of antagonism and hostility. Such feel-
ings are associated with the love for the mate. 
If originally, the repressed emotions arising from any source, parental, 
marital, or other, was associated with headache as an affective accompan-
iment, later conflict due to faulty repression will produce the same symp-
tom. It is not unlikely that syst~c changes in body physiology are also 
produced as concomitants to the affective accompaniment. Thus the endocrine 
and metabolic changes which have been shown to occur in migraine may be 
secondary to emotional patterns precipitated by conflict, rather than prim-
ary causes for the attack. Why some persons are affected in such a manner 
can only be suggested at the present time. Two obvious factors present 
themselves as forerunners of such a process. The first is the psycholog-
ical makeup of the individual which is primarily responsible for the emot-
ional processes and the second is the labile physiological mechanisms which 
seem to be so easily affected by psychogenic factors. The migrainous per-
son seems to be less able than the ordinary person to stand emotional 
strain. Whether one or both of the above factors are responsible is as 
yettt unknown. Trowbridge ( 90) states, 11---ei ther these patients would 
have showed a different series of symptoms had they not had their special 
constitution.or having it, they would not have suffered migraine had they 
not been confronted with special problems or if they had had a different 
attitude toward their problems or life in general. 11 
Altho much additional data must be obtained before a definite decis-
ion may be reached, it appears that p~chogenic factors are of utmost im-
portance in the production of the migraine syndrome. further investigat-
ion along such lines will certainly yield additional data to substantiate 
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migraine as a neuroses comparable in production and mediation to any other# 
its symptomatology depending upon labile vasomotor mechanisms initiated 
by abnor.mal emotional reactions to psychic stimuli. 
t' ,. ; ;\ '} -' 
SUMMARY 
Migraine is a syndrome characterized by a wide variety of systemic 
and psychological mechanisms. The characteristic headache, tho a basic 
part of the symptomatology, aay be simulated by various other types of 
head pain, including the neuralgias, and those produced by toxins, fever, 
hypertension, and organic disease. In many instances, in conjunction 
with the headache, there may be certain visual phenomena, characterized 
by positive and negative scotomata which ordinarily preceed the usual 
migrainous attack. It is questionable if the facioplegic and opthalmo-
plegic types of migraine are part of the true syndrome, and their true 
etiology may be that of the facial neuralgias. Psychic manifestations are 
part of the general picture and as such may replace the headache in its 
entirety and thus give rise to the state of psychic equivalent. 
Migraine appears most commonly during the third decade but age, 
occupation, social and intellectual standing appear to have little if 
any bearing upon the incidence. Present evidence favors an increased 
incidence among females and a hereditary transmission thru the maternal 
parent. This belief, however, may be based upon statistical discrepancies 
and until further studies are undertaken, a fmnilial rather than generic 
transmission is all that can be i:mplied. 
The mechanism of the attack involves a primary ischemia of the visual 
\ 
' 
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cortex followed by marked dilation and pulsation of the cranial arteries. 
chiefly the extracranial portions of the external carotid. These changes 
in cerebral circulation account for the pre-headache visual phenomena and the 
headache respectively. 
Many theories have been proposed for the causation of the attack. 
Only three. however. merit consideration. Endocrine dysfunction. charact-
erized by changes in the pituitary-adreno-cortico and ovarian relationship 
seams to have justification. However. at present one is only able to state 
that certain changes in endocrine levels do exist which seem to parallel 
the migrainous attack. Whether these changes are primary • or exist as 
physiological accompaniments to an emotional state must be decided by fu-
ture investigation. Allergy undoubtably produces headaches which have been 
classified as "migrainous11 , end is certainly an exciting factor in some 
cases. however, that allergy exists as a primary cause is highly dubious. 
Subjective evidenoe is presented to aid in the substantiation of migraine 
as a symptom-complex dependent upon labile vasomotor mechanisms initiated 
by abnor.mal emotional reactions to psychic sttmuli. 
j &lUI£. " (_ .. ' i. _:;_ ,)4Pf1Ji, 
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